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;j Spawning in fishes is closely associated with the 
;! development of intra-ovarian eggs. Measurements of diameters 
I of intra-ovarian eggs have been found to be an useful tool 
j in studying the development of oocytes to maturity and 
I spawning. An attempt to study the maturity by the measure-
j ments of ova was first made by Clark (1934) on the California 
i sardine (Sardina caerulea). Her pioneering work was followed 
ij by those of Hickling and Rutenberg (1936) and De Jong (1939). 
j • • • . • . 
jl The method proposed by the above workers is essentially 
as follows: Ovaries are fixed in 5% formaldehyde and a 
' small portion of the ovary is teased out on a slide in the 
same medium and measurements of all the ova.in^ tJni field 
of the microscope are made, until about 500 ova are measured. 
i In case the eggs appear asymmetrical due to preservation, 
I the micrometer may be placed in horizontal position and the 
I diameters are measured parallel to the graduations on the • 
micrometer. Ovaries after fixing in Douin's solution, 
.; may be- cut in rotary Bicrotome and the diameter of the 
;i oocytes in the sections could also be measured. Prabhu 
I (1956) suggests that measurements of at least 1000 eggs 
! from each ovary are necessary to mitigate the probable 
error in the representation of various groups of eggs 
in different stages of maturity and represented by various 
modes in the graphs. Normally the first batch of immature 
eggs are avoided in the measurements. 
The intra-ovarian eggs vSry not only in their size 
but also in their inclusions in ovaries, which are fully 
y :•'•::••'-• \ . -2-
ripe or in the penultimate stage of ripeness * There are 
several batches of oocytes which take their origin from 
the germ cells of the ovigerous lamellae and, as the 
spawning process continues every season, these batches 
pass on from one stage to the other. An examination 
of the ovary in the penultimate stage bf development shows 
chiefly the following foyr types of ovas f\<x- 3'3-1* 
(1) Immature ova: iKi<mfdb«M»>ieDQ^ ^ minute trans-
. parent ova possessing a nucleus and a protoplasmic 
layer, 
(2) Maturing, ova: small, opaque ova in which yolk fonafiatioft 
has just commenced, but not completed, 
(3) Mature ova: Opaque ovaj fully yolked, but still 
contained within the follicle. 
(4) Ripe ova; Large fully ot partially transpat^nt ova 
which have butst out from the follicles. 
Ovarian maturity stages are determined based on the 
predominance of the above mentioned types of develo^sient • 
Histologically, oocyte development could be broadly 
classified into a primary growth phase, a secondary growth 
phase arid a final maturation to be followed by ovulation 
and spawning*, 
(1) Primarv growth phase; The immature oocytes, known 
as the oogonia, are seen multiplicating by mitosis 
in the stroma of the ovigerous folds. The oogonia 
are transformed to the primary oocytes by ariresting 
the chromosomes at the prophase of the first meiotic 
division> this process is known as oogenesis. In 
the oogonia, the nucleo-cytoplasmic ratio is high, 
but as th6 growth progresses, this ratio decreases. 
Highly spiralized lamp«*brush chromosomes are usually 
seen in the nucleus of the primary oocyte. Nucleoli 
multiply and arrange along the periphery of the 
nucleus, cg^ed peri>»nucil€(Olar stage. The follicular 
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1936j Prabhu 1956, Nair, 1959; James and Dadrudeen, 1981) 
Based on ova diameter measurements, four different 
types of spawning periodicities have been recognized in i 
teleostean fishes: 
Type A; Spawning taking place only once a year during 
a definite, short period. In this case, the eggs which are 
destined to be spawned are withdrawn from the immature 
stock in a single group, sharply distinguishable at 
least in the later stages of maturation from the stock of 
small eggs from which it was derived (Fig. 3,3.0. The 
oocyte development in this case is said to be synchronous, 
as in Therapon jarbua, Macrones vittatus and Chirocentrus 
dorab. 
Type Bi Spawning taking place only once a year, but with 
a longer duration. In species exhibiting this type of 
spawning, the range in size of the mature ova, irrespective 
of the number of modes representing them, have been found 
to be nearly half of the total range in size of the entire 
intra-ovarlan eggs in the whole ovary (Fig. 3.3.^)., as 
^^ Pelates quadrilieatus and Cvpsilurus oliqolepis. 
Type C: Spawning twice in an year. In the ovaries of 
fishes exibiting this type of spawning, in addition to 
the batch of eggS in ripe condition, another batch of 
eggs in which yolk formation has already commenced could 
be seen (Fig, 3.3,4^, as in Psammoperca waiqensis. 
Therapon puta and Selaroides 16ptolepis. 
In the B and C types of spawning, the oocyte develop-
ment is described as group synchronous. 
Type D; Spawning throughout the year, but intermittently. 
Vifithdrawal of eggs from the immature stock is a continuous 
process; and there will he no sharp separation between 
the general egg stock and the maturing eggs (Fig.3,3.^. 
The pattern of oocyte development in this case is said to 
^ 
f 
_6-
When the egg is laid free in the watfr, the outer 
covering (chorion) at once becomes hardened. The hardened 
chorion becomes thinner as development advances and the 
egg increases in size. This process called 'water hardening' 
is advantageous in that it offers protection to the eggs 
from.predators. It Is assumed that a part of the substance 
of the egg membranes is withdrawn and absorbed by the enbryo 
and this seems to occur to a greater extent in the demersal 
eggs, where the embryo is more advanced on hatching, than 
in the pelagic eggs. 
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